Arachidonic acid and diacylglycerol act synergistically to activate protein kinase C in vitro and in vivo.
Using a well-defined model membrane bilayer system, incorporation of both lipid second messengers, 1,2-diacylglycerol and arachidonic acid, at submaximal activating concentrations, resulted in a synergistic activation of protein kinase C in a Ca2+/phosphatidylserine-dependent manner as measured by monitoring phosphorylation of phosphoprotein substrates. The arachidonic acid appears to modulate membrane properties both at the hydrocarbon core and the membrane surface increasing the availability of the diacylglycerol which can bind to and subsequently activate the enzyme. Co-application of these two lipid activators to the Hermissenda photoreceptor reduced K+ channel conductance in a synergistic manner via a PKC-dependent pathway. Thus, these in vivo and in vitro studies suggest that the membrane bilayer properties of these PKC lipid activators interact to specifically regulate the cellular lipid microenvironment resulting in PKC activation.